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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The attachment component which holds the both ends of an internal fiber and said internal fiber in a case, 
respectively, The 1st and the 2nd connector which hold said each attachment component free [ migration to the shaft 
orientations of said internal fiber ], An energization means to energize said attachment component to the connection section 
side of said connector within each connector is established. It is optical coupling equipment which wearing of the plug 
holding an external fiber is enabled at said connection section of said the 1st and 2nd connector, and is characterized by the 
side to which the side to which said energization means contacts said attachment component is a minor diameter, and said 
connector side is contacted being the conical spring of a major diameter. 

[Claim 2] Optical coupling equipment according to claim 1 with which said attachment component is moving towards the 
method of the inside of a case against the energization force of said energization means into each connector, and said 
internal fiber and said external fiber are pressurized by said energization force where the 1st connector and 2nd connector 
are equipped with said plug. 

[Claim 3] Optical coupling equipment according to claim 1 or 2 optical separation and whose optical set two or more 
attachment components are prepared in the connector of another side, said one attachment component and said two or 
more attachment components are connected with said internal fiber to one attachment component in one connector of said 
the 1st and 2nd connector, and are enabled. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical coupling equipment which enabled it to miniaturize especially the 
magnitude of the whole equipment with respect to the optical coupling equipment which performs separation or a set of a 
lightwave signal using the branch-type optical fiber which it has arranged in a case. 
[0002] 

[Description of the Prior Art] Dravying ? is the top view showing an example of conventional optical coupling equipment. 
[0003] The conventional optical coupling equipment shown in drawing 7 mounts optical branching and the coupler indicated 
by JP,2001-21751.A as an internal fiber 

[0004] Optical branching and the coupler indicated by said official report band gradually one two or more edges side of an 
optical fiber together in the condition of having formed thinly, in the path dimension of each optical fiber, and it is formed so 
that it may become the path dimension of the optical fiber by which the end face is connected to this, and this dimension. It 
is possible to separate said lightwave signal in the other-end section side of the optical fiber by which the branching was 
carried out when the lightwave signal was transmitted from the end-face side of one join bundle end of said optical fiber, and 
to receive the respectively same lightwave signal, and if a signal is transmitted from the other-end section side by which the 
branching was carried out, respectively, in one [ said ] join bundle end side, it is possible to gather each signal and to 
receive. 

[0005] It is for connecting the plug 1 1 for F05 type single alignment optical connectors specified to JIS-C -5974, and the 
plug 12 for F07 form 2 alignment optical connectors specified to JIS-C -5976 with the optical coupling equipment 1 shown in 
drawing 7 . In the case 2 of optical coupling equipment 1, the internal fiber 3 of the one-pair dichotomy mold which really 
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formed join bundle end 3a which governed and formed one edge (edge by the side of graphic display XI) of two optical fibers, 
and the branching edges 3b and 3b which branched the other-end section is formed. 

[0006] The ferrule (attachment component) 4 is formed in one join bundle end 3a of said internal fiber 3, and the ferrule 
(attachment component) 5 is formed in branching edge 3b of another side. The edge and each ferrules 4 and 5 of the interna! 
fiber 3 are being firmly fixed by adhesives. The head of said join bundle end 3a and branching edge 3b is being fixed to the 
direction in the condition of having made it projecting slightly, outside the case 2 from the head of each ferrules 4 and 5, and 
this projecting part is a lobe three al and three b1. 

[0007] Said case 2 is a product made of synthetic resin, projection formation of the connection section (connector) 2A for 
connecting said F05 form plug 1 1 to one end face of the direction of graphic display X is carried out in the graphic display XI 
direction, and projection formation of the connection section 2B for connecting said F07 form plug 12 to an other-end side 
is carried out at the graphic display X 2-way. And caps 6 and 7 are attached in the edge of said connection section 2A of a 
case, and 2B. In addition, breakthrough 6a, and 7a and 7a are formed in caps 6 and 7. 

[0008] Tubing-like sleeve holder 2a and 2b, and 2b are formed in the graphic display XI -X 2-way at one at connection 
section 2A and 2B. Between the edge by the side of this sleeve holder 2a and the interior of 2b, and caps 6 and 7, the 
fenxjles 4 and 5 attached in the edge of said internal fiber 3 are formed, respectively. 

[0009] The flanges 4a and 5a which extend in the direction of a periphery are formed in the outside surface of said ferrules 4 
and 5, respectively. Among said flanges 4a and 5a and said caps 6 and 7, the cylindrical shape-like coil spring 8, and 9 and 9 
are prepared, respectively. Therefore, ferrules 4 and 5 are held inside the case 2, where the edge by the side of the interior 
of sleeve holder 2a and sleeve holder 2b is pressed in the direction of the exterior by said coil springs 8 and 9. And the head 
of ferrules 4 and 5 is set as optical master side S-S shown with a graphic display alternate long and short dash line, and it is 
made to project a lobe three al and three b1 rather than said optical master side S-S, respectively by the direction of 
outside, 

[0010] With said optical coupling equipment 1, if F05 form plug 11 is connected to one connection section 2A, in order that 
end-face 1 la of optical fiber 1 1 A of F05 form plug 1 1 may press the end face of join bundle end 3a in optical coupling 
equipment 1 to the inboard of a case 2, said coil spring 8 is made to compress and the end face of a lobe three al is 
returned to optica! master side S-S. Moreover, if F07 form plug 12 is connected to connection section 28 of another side, 
the end faces 12a and 12a of one optica! fiber 12A of F07 form plug 12 will press the end face of the branching edges 3b and 
3b. Therefore, said coil springs 9 and 9 are made to compress from graphic display XI direction, and a lobe three b1 and the 
end face of three bl are returned to optical master side S-S. 

[0011] That is, if equipped with a plug 11 and a plug 12, end-face 11a of optica! fiber 11A of a plug 11 will carry out the 
pressure welding of the end face of join bundle end 3a to inboard (X 2-way). and the end faces 1 2a and 1 2a of the optical 
fibers 12A and 12A of a plug 12 will carry out the pressure welding of the end face of the branching edges 3b and 3b of the 
internal fiber 3 to inboard (XI direction), respectively. Thereby, the end faces of the end face of the optical fibers 1 lA, 12A. 
and 12A of ends and the internal fiber 3 are stuck, respectively, and reduction of joint loss of the light energy between each 
end face is achieved. 
[0012] 

[Problem(s) to be Solved by the Invention] It is the configuration which carries out the pressure welding of an optical fiber 
and the internal fiber by the cylindrical shape-like coil spring 8, and 9 and 9 to the optical fiber connected with the above- 
mentioned conventional optical coupling equipment 1 . 

[0013] However, since said coll spring is the configuration that adjoining wire rods overlap in the overall-length direction of a 
spring, a limitation is in the minimum linear dimension at the time of making it compress. For this reason, the overall-length 
lay length dimension of a coil spring will be determined inevitably, and there is a problem of being hard to miniaturize the 
whole equipment. ^ 

[0014] This invention is for solving the above-mentioned conventional technical problem, and it aims at offering the optical 

coupling equipment which enabled it to miniaturize the magnitude of the whole equipment. 

[0015] 

[Means for Solving the Problem] The attachment component to which this invention holds the both ends of an internal fiber 
and said internal fiber in a case, respectively. The 1st and the 2nd connector which hold said each attachment component 
free [ migration to the shaft orientations of said internal fiber ]. An energization means to energize said attachment 
component to the connection section side of said connector within each connector is established. Wearing of the plug 
holding an external fiber is enabled at said connection section of said the 1st and 2nd connector, and said energization 
means is characterized by the side to which the side which contacts said attachment component is a minor diameter, and 
contacts said connector side being the conical spring of a major diameter. 

[0016] In this invention, it is the configuration which used conical spring instead Of the coil spring of the shape of a 
conventional cylindrical shape. Since the wire rods which adjoin each other at the time of compression lap in many cases, 
conical spring can shorten the compression dimension of a spring. Therefore, it becomes possible to shorten the insertion- 
and-detachment lay length dimension of equipment, and the magnitude of the whole equipment can be miniaturized. 
[0017] For example, it is in the condition that the 1st connector and 2nd connector were equipped with said plug, said 
attachment component is moving towards the method of the inside of a case against the energization force of said 
energization means into each connector, and said internal fiber and said external fiber are pressurized by said energization 
force. 

[0018] Moreover, while having the above-mentioned configuration, to one attachment component in one connector of said 
the 1st and 2nd connector, two or more attachment components are prepared in the connector of another side, it connects 
with said internal fiber and optical separation and the optical set of said one attachment component and said two or more 
attachment components are enabled. 
[0019] 
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[Embodiment of the Invention] Hereafter, this invention is explained with reference to a drawing. 

[0020] The perspective view in which drawing 1 shows the optica! coupling equipment of this invention, the top view in which 
drawing_2 shows the initial state by which the plug is not connected to the optical coupling equipment of drawing 1 , and 
drawing 3 are the view sectional views in the III-III line of drawing 2 . The sectional views and drawing 5 which show the 
condition that drawing 4 connected the plug to one connector of optical coupling equipment are the sectional view showing 
the condition in the middle of connecting a plug to the connector of another side in the condition of drawing 4 , and the 
sectional view showing the condition that the drawing 6 plug was locked by the connector of another side. 
[0021] The optical coupling equipment 21 shown in drawing 1 and drawing 2 consists of connection material 30 which 
consists of an internal fiber 70 which connects the meantime with the case object which consists of a case body 22 and a 
case lid 23, the 1st connector 31 of a female form, and the 2nd connector 41 of a female form. However, the case lid 23 is 
shown in drawing 2 . and is omitted by drawing 1 . 

[0022] The case body 22, the case lid 23, and the 1st and 2nd connector 31 and 41 are the products made of synthetic 
resin. The case body 22 is carrying out the **** form configuration which consists of base 22A and side-attachment-wall 
22B which encloses the perimeter, and the openings 22a and 22b which cut and lacked said a part of side-attachment-wall 
22B at the rectangular head are formed in the graphic display X1-X 2-way (the insertion-and-detachment direction of a 
plug). Stanchion 22c is formed in the center of said base 22A, and the screw-thread receiving parts 22d and 22d in which 
the tapped hole was formed to the interior of a cylindrical shape-like stanchion are further formed in the ends of the graphic 
display Y1-Y 2-way. The case lid 23 shown in drawing 3 thru/or drawing 6 is fixed in the condition of having put on said case 
body 22, by [ in which it was inserted from the outside of said case lid 23 ] ****ing and screwing a member on said screw- 
thread receiving parts 22d and 22d. 

[0023] 1st guide rail 22e surrounded with the rib formed in the shape of a rectangle is formed in base 22A between one 
[ said ] opening 22a and stanchion 22c. The 2nd guide rail 22f and 22f which consists of a rib made into the shape of a 
rectangle is formed in base 22A between opening 22b of another side, and stanchion 22c. Both said guide rail [ 1st / guide 
rail 22e and 2nd guide railf / 22 / and 22f ] X lay length dimensions are set as LI . Moreover, the distance of 1 is set as L2 
22f (motion limit community location) of edges of a way among 1st guide rail 22e among the edge 22e1 by the side of a way 
(motion limit community location), and the 22f of the 2nd guide rail. 

[0024] The 1st and 2nd connector 31 and 41 is carrying out the core box configuration. Rectangle-like specification-part 
(1st specification part) 31a which enters into said 1st guide rail 22e is formed in the base of the 1st connector 31. The 
rectangle-like specification parts (the 2nd specification part) 41a and 41a which enter into said 2nd guide rail 22f and 22f are 
similarly formed in base 41 A of the 2nd connector 41, respectively. Both the graphic display X lay length dimensions of said 
specification-part 31a and specifjcation-part 41a are set as L3. However, the linear dimension L3 of said specification-part 
31a and specification-part 41a is formed shorter than said guide rail [ 1st / guide rail 22e and 22f of 2nd guide rail ] X lay 
length dimension LI (L1> L3). Therefore, specification-part 31a and specification-part 41a are set in said 1st guide rail 22e 
and the 22f of the 2nd guide rail, and have migration allowances for it to be equivalent to the difference (L1-L3) at least. 
[0025] Moreover, among specification-part 31a In the condition of having formed the internal fiber 70, among the edge of a 
way, and specification-part 41a, among the edge (motion limit community location) 22el of a way, and the 22f of the 2nd 
guide rail, the distance with the edge of a way is set up among guide rail 22e of the above 1st so that it may be in agreement 
with the distance L2 between 22f (motion limit community location) 1 of edges of a way. Therefore, the 1st and 2nd 
connector 31 and 41 has the migration allowances which can be moved to a way outside the case body 22 at least. 
[0026] The connection section (receptacle) 32 by which wearing of the plug for F05 type single alignment optical connectors 
standardized by JIS-C -5974 is carried out to said 1st connector 31 is formed. The connection section (receptacle) 42 by 
which the 2nd connector 41 is equipped with the plug for F07 form 2 alignment optical connectors standardized by JIS-C - 
5976 on the other hand is formed. In addition, the hanging holes 37 and 47 with which the lock pawl formed in the plug is 
hung are formed in the top face of said 1st and 2nd connector 31 and 41, respectively. 

[0027] As shown in drayyLng 2 and drawing^ , the dashboard 33 is formed in the center of the 1st connector 31. and the 
sleeve holder 34 of the tubing configuration which has a breakthrough inside and is prolonged in the direction of graphic 
display X is formed in the core of this dashboard 33. The cap 35 formed free [ attachment and detachment ] is attached in 
the edge inside the 1st connector 31 (graphic display X2 side), and hole 35a for inserting in a ferrule (attachment 
component) is formed in the center of said cap 35. 

[0028] Similarly, the dashboard 43 is formed in the center of the 2nd connector 41 , and the sleeve holders 44 and 44 of the 
tubing configuration which has a breakthrough and is prolonged in the direction of graphic display X are installed in the 
interior by this dashboard side by side. The cap 46 formed free [ attachment and detachment ] is attached in the edge inside 
the 2nd connector 41 (graphic display X1 side). The holes 46a and 46a for inserting in a ferrule (attachment component) are 
installed in the center of said cap 46. 

[0029] In addition, as shown in draw ing 1 , in case cap 35 and cap 46 can be divided into two by the upper and lower sides 
(Z1 and Z2) in the center and the 1st connector 31 and 2nd connector 41 are equipped with the ends of the internal fiber 70, 
what can be attached to one is desirable. 

[0030] As shown in drayying 2 , the ferrule (attachment component) 61 is formed between said dashboards 33 and caps 35. 
Said ferrule 61 ts carrying out the shape of a cylindrical shape, and flange 61a which extends in the direction of a periphery 
is formed in the outside surface. The point of the ferrule 61 of the method of outside [ a / flange 61] (graphic display XI) is 
inserted in the breakthrough of said sleeve holder 34, and the end side of a way (graphic display X2 side) is inserted in hole 
35a of said cap 35 among ferrules 61. 

[0031] On the other hand, the cylindrical shape-like ferrules (attachment component) 62 and 62 are formed also between 
said dashboards 43 and caps 46. Flange 62a which extends in the direction of a periphery is formed in the outside surface of 
said ferrule 62, the point of the ferrule 62 of the method of outside [ a / flange 62] (graphic display X2 side) is inserted in 
the breakthrough of said sleeve holder 44, and the end side of a way (graphic display X2 side) is inserted in hole 46a of said 
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cap 46 among ferrules 62, respectively. 

[0032] In the 1st connector 31, it is prepared in the condition that the conical spring as an energization mennber 65 was 
made to compress, between flange 61a of said ferrule 61, and cap 35, and flange 61a of said ferrule 61 is pressed by edge 
34a of said sleeve holder 34. 

[0033] By the 2nd connector 41, the conical spring as an energization member 66 is similarly formed in the condition that 
you were made to compress, respectively, between flange 62a of said ferrule 62, and cap 46, and flange 62a of said ferrule 
62 is pressed by edge 44a of said sleeve holder 44, respectively. The head of a ferrule 61 and the head of a ferrule 62 are in 
the condition of having been in agreement with the optical master sides SI and S2 in the direction of X, in this condition 
both. 

[0034] Said energization members 65 and 66 are conical spring with which the side to which the side which contacts the 
flange of said ferrule is a minor diameter, and contacts the caps 35 and 46 by the side of said 1st and 2nd connector 31 and 
41 serves as a major diameter. 

[0035] In addition, in said 1st and 2nd connector 31 and 41, since conical spring is used as energization members 65 and 66, 
the graphic display X lay length dimension (compression dimension) W which compression takes as compared with the case 
of the coil spring of the shape of a conventional cylindrical shape can be shortened. Therefore, it is possible to miniaturize 
the optical coupling equipment 21 whole. 

[0036] The internal fiber 70 is formed between said ferrules 61 and ferrules 62. Said internal fibers 70 are the above- 
mentioned conventional internal fiber and an optical fiber of the same one-pair dichotomy mold, and are join bundle end 70a 
joined so that one edge (edge by the side of graphic display XI) might be formed in a cross-section semicircle configuration 
and they might become a cross-section round shape. The diameter of said join bundle end 70a is formed so that it may 
become the diameter of the end face of an optical fiber 87 and this dimension which are held in ferrule 81b of the plug 81 
mentioned later. Moreover, the other-end section is branching edge 70b divided from tee 70A. Said internal fiber 70 is the 
optical fiber to which the core which consists of a quartz, PMMA (polymethyl methacrylate). etc. was exposed, or an optical 
fiber which covered the periphery of said core with the clad which consists of fluororesin etc. 

[0037] Join bundle end 70a of the internal fiber 70 is inserted in the interior of a ferrule 61, and the edge Is being fixed to 
the ferrule 61 where the method of outside (XI direction) is made to project slightly from the head of a ferrule 61. Branching 
edge 70b of another side is also inserted in the interior of a ferrule 62, and after the edge has made it project from the head 
of a ferrule 62 to the method of outside (X 2-way) slightly, it is fixed to the ferrule 62, respectively. In addition, both the 
amounts of projection of said join bundle end 70a and branching edge 70b are delta, and this is the amount of projection to 
the direction of outside from said optical master sides SI and S2. 

[0038] Said optical coupling equipment 21 loads with the connection material 30 which the 1st connector 31 and 2nd 
connector 41 connected with the interior of the case body 22 with the internal fiber 70, and is assembled by covering with 
the case lid 23 from on the. Under the present circumstances, specification-part 31a of the 1st connector 31 is dedicated 
free [ migration ] in 1st [ of the case body 22 ] guide rail 22e, and the specification parts 41a and 41a of the 2nd connector 
41 are dedicated to the 2nd guide rail 22f and 22f of a case body free [ migration ]. 
[0039] Hereafter, actuation of an optical coupling machine is explained. 

As shown in drawing 2 and drawing 3 , it sets to the initial state after assembly completion. (Initial state) Both the distance 
with the edge of a way is L2 among specification-part 41a of the edge of a way, and the 2nd connector 41 among the 
distance of 1, and specification-part 31a of the 1st connector 31 22f of edges of a way among 1st guide rail 22e of the case 
body 22 among the edge 22e1 of a way. and the 22f of the 2nd guide rail. Therefore, both the edges of a way are set as 1 22f 
(motion limit community location) of edges of a way among 1st guide rail 22e among the edge of a way, and specification- 
part 41a among said specification-part 31a among the edge (motion limit community location) 22el of a way, and the 22f of 
the 2nd guide rail. At this time, the clearance allowances lambda 1 are formed between the edge of the outside of 
specification-part 31a. and the edge of the outside of 1st guide rail 22e, and the clearance allowances lambda 2 are formed 
between the edge of the outside of specification-part 41a, and the edge of the outside of the 22f of the 1st guide rail. In 
addition, said clearance allowances lambdal and Iambda2 are lambda 1=]ambda2= (L1-L3). 

[0040] (at the time of wearing of the plug for F07 form 2 alignment optical connectors) If the connection section 42 of the 
2nd connector 41 is equipped with the plug 82 for F07 form 2 alignment optical connectors as shown in drayying 4 , lock pawl 
82a prepared in the plug 82 will hang the hanging hole 47 of the 2nd connector 41. Thereby, a plug 82 is locked by the 2nd 
connector 41 . 

[0041] Under the present circumstances, it is push ********** to the location whose end face of the optical fiber 83 
prepared in ferrule 82b of said plug 82 corresponds with said optical master side SI -SI. Therefore, the end face of said 
optical fiber 83 runs against the end face of branching edge 70b of said internal fiber 70, and presses branching edge 70b to 
the inner direction (graphic display XI direction) further. Since the ferrule 62 holding branching edge 70b of the interna! fiber 
70 is pressurized in the graphic display XI direction by this and said energization member 66 is made to compress, a ferrule 
62 is moved to a way (graphic display XI direction) among cases 22 against the energization force of said energization 
member 66. At this time, the movement magnitude to 62Xferrule 1 direction is delta, and the internal fiber 70 is also moved 
in the graphic display XI direction by only movement magnitude delta with migration of a ferrule 62. In addition, since the end 
face of branching edge 70b of the internal fiber 70 and the end face of an optical fiber 83 can be stuck when a plug 82 locks 
in the 2nd connector 41, reduction of the joint loss between optical fibers is enabled. 

[0042] On the other hand, in the 1st connector 31 side, if said internal fiber 70 moves in the graphic display XI direction, in 
order that flange 61a of a ferrule 61 may press a in the edge 34of sleeve holder 34 XI direction, the 1st connector 31 whole 
is set as the condition which it is moved in the graphic display X1 direction, and shows in drawing 4 . 

[0043] That is, the movement magnitude to the graphic display XI direction of the 1st connector 31 is movement magnitude 
delta. Therefore, the clearance allowances (clearance allowances of the inner direction) epsilon 1 are formed by 
epsilon1=delta between the edges 22e1 of a way among the edge of a way, and 1st guide rail 22e among said specification- 
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part 31a. For this reason, the clearance allowances lambda 1 between the edges of a way (clearance allowances of the 
method of outside) will be in the condition of having been narrowed by lambda1=(L1 -L3)-epsilon1 = (L1 -L3-delta), outside 
the edge of a way, and 1st guide rail 22e outside said specification-part 31a. 

[0044] (at the time of wearing of the plug for F05 type single alignment optical connectors) Next, the case where the 1st 
connector 31 of graphic display right one end of optical coupling equipment 21 is equipped with the plug 81 for F05 type 
single alignment optical connectors from graphic display right one end is explained. 

[0045] Since the connection section 32 will be pushed on the inner direction (graphic display X 2-way) by the plug 81 if the 
connection section 32 of the 1st connector 31 is equipped with a plug 81 as shown in drawing 5 , the 1st connector 31 is 
moved to the inner direction, and the edge of a way contacts the edge 22e1 of a way among 1st guide rail 22e among 
specification-part 31a. That is, only movement magnitude delta is moved to the inner direction by the 1st connector 31, and 
the clearance allowances epsilon 1 of a way are set to epsiion1=0 among said 1st connector 31. In addition, the clearance 
allowances lambda 1 of the outside of said 1st connector 31 are returned to Iambda1= (L1-L3). 

[0046] In the phase in the middle of wearing of this plug 81, in order that the internal fiber 70 may move only movement 
magnitude delta to a graphic display X 2-way, the 2nd connector 41 is also moved to a graphic display X 2-way by only 
movement magnitude delta in the condition of having equipped with the plug 82. Therefore, the clearance allowances 
(clearance allowances of the inner direction) epsilon 2 are formed by epsilon2=detta between the edges of a way among 1 
and specification-part 41a 22f of edges of a way among the 22f of the 2nd guide rail Therefore, the clearance allowances 
(clearance allowances of the method of outside) lambda 2 are narrowed by Iambda2= (L1-L3-delta) between the edges of a 
way outside the edge of a way. and specification-part 41a outside the 22f of the 2nd guide rail. 

[0047] If the lock pawl of said plug 81 locks in the hanging hole 37 of said 1st connector 31 as shown in drawing 6 , the end 
face of the optical fiber 87 currently held in ferrule 81b of a plug 81 will be pushed in to the location which is in agreement 
with said optical master side S2-S2. Therefore, the end face of said optical fiber 87 runs against the end face of join bundle 
end 70a of said internal fiber 70, and presses the internal fiber 70 to the method of inside (graphic display X 2-way) further. 
Thereby, although a ferrule 61 is pressed by the graphic display X 2-way, since the clearance allowances epsilon 1 of a way 
are epsilon1=0 (refer to dravying 5 ) among said 1st connector 31, the 1st connector 31 is in the condition that it cannot 
move to the method of inside (graphic display X 2-way) any more. Therefore, in the 1st connector 31 side, only said ferrule 
61 moves to a graphic display X 2-way instead of said 1st connector 31. And said energization member 65 is made to 
compress by migration of said ferrule 61, and, as for the end face of join bundle end 70a of the internal fiber 70, only the 
amount delta of projection is pushed in the inner direction (X 2-way). 

[0048] At this time, the movement magnitude to a way (X 2-way) is delta among said ferrule 61 and the internal fiber 70. 
Under the present circumstances, since the end face of join bundle end 70a of the internal fiber 70 and the end face of an 
optical fiber 87 can be stuck, reduction of the joint loss between optical fibers is enabled. 

[0049] On the other hand, the 2nd connector 41 whole equipped with a plug 82 is made only for movement magnitude delta 
to be moved to the method of outside (graphic display X 2-way) in the 2nd connector 41 side by migration to the graphic 
display X 2-way of the internal fiber 70. 

[0050] That is, if a graphic display XI side is equipped with a plug 81 in the state of drawing 4 , only movement magnitude 
delta will move to a graphic display X 2-way, and the 1st and 2nd connector 31 and 41 will result [ both ] in the condition of 
drawjng 5 . If a plug 81 furthermore locks in the 1st connector 31, it is inserted to the location whose end face of an optical 
fiber 87 corresponds with optical master side S2-S2. and further, only movement magnitude delta will be moved to a graphic 
display X 2-way, and the 1st and 2nd connector 31 and 41 will result in the condition of drawing 6 . 

[0051] At this time, there are the following differences by the case where said movement magnitude delta and clearance 
dimensions lambda 1 and lambda2 of an initial state (refer to drawing 3 ) have the relation of lambda 1=lambda2<2xdelta, and 
the case where it has the relation of lambda 1=lambda2 >=2xdelta. 

[0052] (1) When it has the relation of Iambda1=lambda2<2xdelta, in the initial state which shows the amount delta of 
projection to drawing 3 supposing it is delta= 0.3mm and =(L1-L3)0.6mm, they are epsilon1=epsilon2=0 and 
lambda1=lambda2=(L1-L3) =0.5mm. And in order that only the 1st connector 31 may move to the method of outside (graphic 
display XI direction) in the state of the condition equipped with the plug 82 shown In drawing 4 , it Is set to 
epsllon1=delta=0.3mm and lambda1=L1-L3-delta=0.2mm, and the condition that epsilon2 and lambda2 are as it is is 
maintained (epsllon1=0, Iambda2=0.5mm). 

[0053] And in both the condition that show in dravying 5 . since only the movement magnitude of delta= 0.3mm is moved to a 
graphic display X 2-way by the 1st and 2nd connector 31 and 41, it is set to epsilon1=0, Iambda1=0.5mm, epsilon2=0.3mm, 
and Iambda2=0.2mm. 

[0054] Although the 1st connector 31 and 2nd connector 41 tend to move only the movement magnitude of delta= 0.3mm to 
a graphic display X 2-way further in the condition which shows in drawing 6 at the flash which a plug 81 locks In the 1st 
connector 31 When the edge of a way moves to the method of outside (graphic display X 2-way) only clearance dimension 
Iambda2=0.2 mm outside specification-part 41a, in order to contact the edge of a way outside the 22f of the 2nd guide rail, 
the 2nd connector 41 will be in the condition that It cannot move only movement magnitude (delta-lambda 2) =0.1 mm. At 
this time, while join bundle end 70a and branching edge 70b approach mutually, the compressive force to a way acts on said 
Internal fiber 70. And the Internal fiber 70 can compensate said movement magnitude (delta-lambda 2) =0.1 mm which cannot 
move, when it bends in the inner direction according to said compressive force and only the amount of 0.1mm bends. 
[0055] Therefore, in the 2nd connector 41 by the side of graphic display X2, lambda2=0 and the clearance allowances epsilon 
2 of the inner direction are eventually set to epsilon2=(Ll-L3) =0.5mm by the clearance allowances lambda 2 of the method 
of outside. 

[0056] It is generated between a ferrule 61 and a ferrule 62, and the compressive force of said Internal fiber 70 Is committed 
so that said ferrule 61 may be returned in the graphic display XI direction. In order for said energization member 65 to 
restore after a lock and only for said amount of bending of 0.1mm to move said ferrule 61 in the graphic display XI direction, 
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the internal fiber 70 returns to the original condition before compression, and compressive force stops namely, acting, 
although bending of the internal fiber 70 is produced by compressing the energization member 65 only at the flash which a 
plug 81 locks in the 1st connector 31. 

[0057] Therefore, as eventually shown in drawing 6 , among the 1st connector 31, the clearance allowances epsilon 1 of a 
way are set as epsilon1=(delta-lambda 2) =0.1 mm, and the clearance allowances lambda 1 of the method of outside are set 
as lambda1=(Ll-epsilon1) =0.4mm. 

[0058] In addition, the play of the direction of X of the 1st connector 31 to the case body 22 after a connector join and the 
2nd connector 41 is set to 0.4mm in the XI direction, and is set to 0.1mm at X 2-way. 

[0059] (2) It is set to lambda1=lambda2=(L1-L3) =0.6mm and epsilonl=epsilon2=0 in the initial state which shows movement 
magnitude to drawing 3 supposing it is delta= 0.3mm and =(L1-L3)0.6mm when it has the relation of lambda 1=lambda2 
>=2xdelta. And it is set to epsilon1=delta=0.3mm, lambda l=Ll-L3-delta=0.3mm, epsilon2=0, and lambda2=L1-L3=0.6mm in 
the condition which shows in drawing 4 . And in the condition which shows in drawing 5 R> 5, it is epsilon1=0, 
lambda 1=0.6mm, epsilon2=0.3mm, and Iambda2=0.3mm, and the amount of bending of the internal fiber 70 (delta-lambda 2) is 
set to =(deltaHambda 2) 0. Therefore, it is set to epsilon1=0, lambda 1=0.6mm, epsilon2=0.6mm. and Iambda2=0 in drawing 6 . 
[0060] In addition, the play of the direction of X of the 1st and 2nd connector 31 and 41 to the case body 22 in this case is 
set to 0.6mm in the XI direction, and is set to 0 at X 2-way. 

[0061] As mentioned above, in the above (1X the amount of bending of the internal fiber 70 (delta-lambda 2) can be small 
stopped with 0.1mm. that an internal fiber moreover bends is only a flash which a plug 81 locks in the 1st connector 31. and 
after a lock, since said bending is opened, it can make min stress which acts on the internal fiber 70. And it can be made 
small with [ to the case body 22 / of the 1st and 2nd connector 31 and 41 ] backlash. 

[0062] Furthermore, in the above (2), since the amount of bending of the internal fiber 70 can be set to 0, the stress by 
compressive force does not act on the internal fiber 70. 

[0063] It becomes unnecessary moreover, to distribute the compressive stress which joins the internal fiber 70 by 
lengthening the linear dimension of the internal fiber 70. Therefore, it becomes possible to shorten the overall length of the 
case body 22, i.e., to miniaturize optical coupling equipment 1. 

[0064] -In addition, with the gestalt of the above-mentioned implementation, after connecting the plug 82 for F07 forms 
previously, the case where a plug 81 was connected to F05 was explained, but also when a plug 81 is previously connected 
to F05 and the plug 82 for F07 forms is connected after that, the stress which acts on the internal fiber 70 like the above 
can be eased. 

[0065] Moreover, although this invention explained using the optical fiber of the one-pair dichotomy mold which the internal 
fiber 70 joined two optical fibers formed in the semicircle configuration, and used as one optical fiber, this invention can be 
applied even if it is the case where it is not restricted to this and internal fibers, such as an one-pair trifurcation mold and 1 
to 4 branch-type one, are used. 

[0066] Although stanchion 22c is formed in the center of the case body 22, since this stanchion 22c can support the case 
lid 23 from a lower part, it can reinforce the whole case body with the gestalt of the above-mentioned implementation. Here, 
as for stanchion 22c, what is formed in the successive range of the internal fiber 70 and the location in which it does not 
interfere is desirable, and tee 70A of the internal fiber 70 held in the condition of having floated from base 22A within the 
case body 22 can be protected. 

[0067] In addition, when the internal fiber 70 is an optical fiber in the condition of having exposed the core, it is desirable to 
form so that it may have an optical absorption function, using the case body containing said stanchion 22c as black so that 
the light which leaked from said internal fiber 70 may be absorbed and the effect of a cross talk can be reduced. 
[0068] 

[Effect of the Invention] According to this invention explained in full detail above, when equipping the connector of optical 
coupling equipment with a plug, the stress by the compressive force which is easy to act on the internal fiber within a case 
can be eased. 

[0069] Moreover, since it becomes unnecessary to form the linear dimension of an internal fiber for a long time in order to 
make said stress ease, the dimension of the whole optical coupling equipment can be miniaturized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the optical coupling equipment of this invention, 
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[Drawing 2] The top view showing the initial state by which the plug is not connected to the optical coupling equipment of 
drawing 1 , 

[Drawing 3] The view sectional view in the III-III line of drawing 2 , 

[Drawing 4] The sectional view showing the condition of having connected the plug to one connector of optical coupling 
equipment, 

[Drawing 5] The sectional view showing the condition in the middle of connecting a plug to the connector of another side in 
the state of drawing 4 , 

[Drawing 6] The sectional view showing the condition that the plug was locked by the connector of another side 
[Drawing 7] The top view showing an example of conventional optical coupling equipment, 
[Description of Notations] 

21 Optical Coupling Equipment 

22 Case Body 

22e The 1st guide rail 
22f The 2nd guide rail 

31 1st Connector 
41 2nd Connector 

31a The 1st specification part 
41a The 2nd specification part 

32 42 Connection section 

61 62 Ferrule (attachment component) 

65 66 Energization member 

70 Internal Fiber 

70a Join bundle end 

70b Branching edge 

81 82 Plug 

delta The amount of projection of an internal fiber 
epsiloni, epsilon2 Clearance allowances of the method of inside 
lambdal, lambda2 Clearance allowances of the method of outside 
W The compression dimension of a spring 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 7] 

07 




X2 XI 



[Drawing 5] 
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$S<PJj5:>5ftiiB4^ :7-4 6 CD?L4 6 a tc-^n-enjf il^ n 

[0 03 2} 0 1 cD:3;r^ii7 ^ 3 1 T'ti. BuiBr?^;b-;b 
6 1 (Oyylyiy^^^ 1 a <h =r i- -^^ :7'3 5 iCT^ral^C, 

^ma 5 t L.xo:)m^:=i ^ Mtf^i^^^m^'^hntcmm 

1 a 7!)^"BuIB;7. y'7r^)V ^ 3 4 O^S^P 3 4a ^Cffl|±$ n 

[0 0 3 3 } mmcm20:)ZJ:^^^ ^ 4 lXi:t. miEy :^ 
)U-)V8 2o:>y ^lyi^^,6 2 a i^-v yy'4 6 chcDrsl^C 

i-^mme e t i^xa:>nm:^^Mti2^^^ti.^'ti.s.m^ 

y ^ >^:^§P 6 2a :?^?^HtiiB>^ - :7%i-.;U 4 4 <:D^S^IS4 4 
a^c^n^nJ¥IE$nrii^o :7^;U-jU6 105tiS:fe 
J:0':7:c;U-Jl/6 2cD^StS. CCDt^^:^T't'i <t ^tcx:^ 
r^Cc^dt:^ ^Tfe^Sm® S 1 . S 2 ^c— g^L/c1X.%^^c^ 

[0 0 3 4 } BulB-f^-^^m 6 5. 6 6 ('J. witEy 

)V(Dy'yiyiym(^mmr^im^^\^^^x\ mnEm 1.^2 

(0=3^^i7^3 1, 4 UiyO^i* ":7'3 5. 4 6^C^ST 

[0 0 3 5 } rj:^6. mnEm 1 . m20:>n:^^^ ^ 3 1 . 4 
1 X{t. f^f^ime 5 , 6 6 i UTRISr^ ^ Mti2^^ 
mLXi^^^fc^. fi^5feCDR S?f>4:«cD n ^ )\.7. y' U > tf<D 

i^-^ii:ta5LrBE*i^cs-T^ia^x:)^f^(7:);ga^-^-a OE 

^2 i^f*^'J^Mft-r^c<h;^^pj#gr'^)^. 

[0 0 3 6 } mtEy ^>»b-;U6 l <h:7 ^>il'-;b6 2 tCO 



1 0 a<Dm.mt. ttiZd-r^^*^ ^'8 1 CD:? :c;U-;l.8 1 

•7 7 '<>'>'7 :b^-^pmma (jj<yy 

[0 0 3 7 ] [^^§[1:7 T -fvs'T 0CD;fS^^7 0 at'i:? 
T-r? :i:;i/-;l/6 UcgS^tiTc^-So ffi:S'CD^(!g^ffi7 0 

m!iB?S,^i^7 0 a^Dj:CK^iiSS7 0 bCD5^m 20 

Mt'j <h ^> r- 0 . c nvmm%^wmm s i , s 2 

[0 0 3 8 ] m;iB7tl£^"^^2 1 dr-:7.mt2 2 (D 
[^mcm I CO:=i ^ ^ 3 1 tmZCD:^:^^^ ^ 4 1 i?!)^!^ 

T '^'^^'7 occjco-raJSL/cJg^aiMS o^^« 

^<DJi;^^6<^-xS2 3r-So c <t^cj: 

a*^<$r--x^{*2 2CDmi C7:)^f^?g2 2 ej^Ocf^IiSfi 
tCffi2^)6n. ^2 0^:^.^ ^4 lCD^l$Ija54 1 a. 4 1 
ai)^^-7.mto:>m2<Dm\Hm2 2 f . 22f^C?^aS 30 

[0 03 9] «T. T^Jg^flcDSbmcoc^-Cl^BJ-r^o 

(^HMt^^O ^2^dcta^'^3^C/i^-rJ:^^c. ffiHT^^. 

m(Dmmv':m^:i6i.-^xi:t. ^-:^mt2 2 com 1 (omiH 

m2 2 e<D\H'^(Om^2 2 e 1 i^2(Dlfef^?t2 2 f <D 
(^>5-CD#.^P2 2 f 1 iCDgg^i. HI CDri^^^:^ 3 1 CD 
Si$lja53 1 a (DP^yjCOmUtm 2 CD^ ^ 4 l CDJM'J 
354 1 a<Drt:^(DJtgP<b0^g|<b«i4>CCL2r'^5„ 

J: o r . Bt) iB^I©J§P 3 1 a (0\^yjC0tm\'>^ J: Umm^ 4 

1 a cDP^:^CD.#^Pi'S . <b ^ (rcm 1 CD^I^it 2 2 e <D\^yj 40 

<Dii^^[i 2 2 e 1 ^6^z/m2<Dmmn2 

2 f(Dm:^<omw> mmmnam) 22 t i cc^m^ti 

m\^m2 2 ecD^HP'jcDjtBPi CD ruicctsp^ra^^r^ A im} 
f&^ti. mm^?>4 1 a (ommcom^^tm 1 cD^(^rS2 2 
f cD^MPjJ(D,^t§r>icDrBi^c(iP.9:rQi.4^t^j A 2 ^^^^^^^ nn^ 

-So i^cC^D. fuiap^jHl^t^SA UdcfcO'A 2ti. A 1 = A 2 
= ( L 1 - L3 .) r^-^o 

[0 0 4 0 ] ( F 0 7ff>2>[:^7t>' T '^v'N'n^. ^^m(Dy' 
"y^fCOSimm ia4tC^xf J:^tC. ^2CDzi:^>>7 ^4 1 50 
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COm^UA 2CCF0 7JF^2^l:^7\:7T^^^'r3^. ^^^cD::?* 
^t5?'8 2.^^3^S^n^<L. y'y ^8 2CCiS:Ct6n/ca 
i7/n8 2 a*^ll2CDn;^i7^4 lCDf#±?L4 7 JS:m±-r 
cntc<fc»3. y''7^'S2i)^m2(Dzii(^{p l^CU 

[0 04 1 ] CCDP^. HUie:7'^^>'8 2cD:7 :a.Jl/-;U8 2 

bP^^cl^t:^ ^nrc^^Tfe:^ r ^v'^S 3cdS®5^)^. fulBTfe 
^S2g® S 1 - S 1 <b— S(T^{4^^r'}¥UiAt:r6n 
-2)0 cfcor. fneTt-^r -Y^^'8 3CD5i^S?^?5. tulBF^gp^ 

T -Y/<7 OcD^d)$^S7 0 bcDt^ffiCC^^^O . ^ 

0 b-lrrt:'^ (lE^x i:^r^) ^cn\Er§r^^ cn^c 

ct^;. f^§|l:?T -r>'^'7 OcD55^i!$5S7 0 b^<Sf^-r'5)-7 
;l.-;l.6 2i)m7rsX 1 :^I^tCjniE^ti. fuiB{^P?a5«6 

1^^6 6(7)(^?^:^CC>r^5iL'r-er>-X2 2CDrt:;^ ([^.-^X 1 
:?5'r^) tc^tb^-tf^n-So ccd^^. :ji;1/-;U6 2cd 
X 1 i5\^^o:>^thmudx^^^:^ . ^ :c;b-;u6 2cDfMi 
i^cm^\.^\^m>y T -Y^^'7 0 4>^?EbS^/cttll!^x iTS'r^ 

0Ci^Sb^1±^n^. fj:^. y'y ^B2i)^m2<D:=i^^^ ^ 
4 1 icn ^T^C iOCcfc 0 . T H'^^'7 0 CD:^il^ 

^7 0 hmmmt.^y t ^^^'8 3cD*SS<h^^a^1±^ 
CLt^X'^^fc^. ityy A ^>TBlCD$S'^a^CDfSM^5 pj 

[0 04 2] — S 1 CDri^. ^ 3 1 (PJjrti. BUlBrt 
^Pr? T -r>'^'7 0:;t)5|^^X 1 :;^|ni-s^tbT'E>i. :7a:;U- 

;b6 1 CD7 ^>-:;^§r^6 i a t^y.') -y''^^)\y^ 3 Acoim^l 

3 4 a^X ITS-f^iCWlE-r^/cas!). m 1 CD >7 3? 3 1 

^»7!)^iii^x 1 :^r^tc^?Kj$i±6nii4tc^-r^:^.i&ocis 

[0 04 3 ] -tUt^^. lll(Dr:3^^^^3 1 CDIS^X 1 

3 1 a <n>nii<r>mn^tn i cDmf^?»2 2 e (Dn-H(Dmm 

2 2 e 1 icDfal^cRmPal^^S (rt:SrcDPtrB^^f§) elti^. 

t 1 = ^T-5fj5£^n'E>o C(Ofc^. mUmm^^S 1 aCD 
51':^CDma5<t^ 1 CDmi^^2 2 eCD51':^Oi!tgiS<!:(Dra^CD 
I^^TbI^IS (5^F7^C7:)PfjE3l^r&) A 1 ('i. A 1 - (L 1 - L 

3 ) - £ 1 = ( L 1 - L 3 - ^ ) (^cm^^tifciKP^.^ fj: 

[0 0 4 4 ] ( F 0 bms0.^\J^^y T ^ :5?fflCD:7" 

1 CD =3 >7 15? 3 1 ^CMn^-^m^Aiy^ 6 F 0 5 ?f^#^C^7fe7 t 

[0 0 4 5 } 1^5 6C:^-rJ:9CC, r?*-^ ^'8 1 :j^?^H 1 CDrn 
^ 3 1 cDiS#S5n 3 2 ^cmm^tx^ L , iaSS§P3 2 i)^ 
y'y^'S 1 ^cJ:^3f^;:^ (IH^X 2::^f^:) (^cW^n^fc 
&t>. ail CD ^> ^ ^ 3 1 T^^ir^T^-^C^^fi) $ "t^ 6 n. MMS^ 
3 1 a CDf^lS'CDStaiJ^^,^ 1 CDmf^?»2 2 e CDP^:/?CD^a5 

2 2 e 1 tC^ST^o T^^cC^-^. H 1 CDr3^. 3 1 
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%mi(o^^^^^3 1 <o9m(omfi[m^ a a i = 

(L 1 - L 3 ) l^m^tih. 

[0 04 6] CCOVz? ^'8 1 CD^^^cficDSPirr'ti. 

X. m2<Dm\^m2 2 f(op^yj<Dmm2 2 f 1 tmmim 

e2i)^e2= dX]\m^n^o J:'^X. m2<Dm\^ 10 

ft 2 2 f (D9^y5 cornet mmm A i aco^^i^comm^tco 
mcmm^^^ my5<Dmmm§) a 2 ti. a 2 = (l 1 
-L3-d) ccm^^ti^. 

[0 04 7 ] m 6 (^c^^-r . mn^y'y^^S 1 (Oa y 

'jn\t>^mn^M 1 >7 ^ 3 1 (Dm±ii sK^cu^y ^-t 
^ity T ^^s 1 o:>^m{^. Suf B^t^s^® s 2 - s 2 
(ommi)^ , iuiEi^as:? T -r 7 0 cDfs^*s 7 

0 aCDiraM^c^^^^D . 1^93:7 T 'r^^'7 0^$6Ccp^7? 20 
(H^X 2:fi'f^) tCfflHT'^o cn^CctO. :7:c;U-;U 

6 1 :;^^^^X2:^f^^JfEE$n-E>:j^?^. mTIBS 1 (D :^ 

I o:)\^1j(Dm.rB^ma e l^^c 1=0 ([SI5#ffS) 

2:^f^) C'C^«i-e^;^cCtM:«^^c^5o J:-or. Hi on 
^ ^ 3 1 {PJjr t'i. mn^m 1 ct):^ ^ ^ 3 l cDRO ^cftr 
12^7 :c;l/-;l.6 1 (D^TtJ^H^X 2:?5"f^^C^gt)'r^o -€"0 
T . fulB^fimt 6 5 i)WinEy :^ ;b 6 1 cDf^iii^c J: 

[0 04 8] C<D<b^. mrfa:7^;U-;l.6 l:fecta^'l^a5 

y 7 -(^^7 o<D\^y5 (X2yj\^) --^co^mmii^dx^ 

%y T ^'^^'S 7 6D^®<b^^«$-l±'5>Ci;J?5T^^/c 

%y 7 A^<f^<Dm^m^<D^mm^t^^x\.^ 

[0 04 9]— 7^. ^2(Dr3;^i>^4 Ifflr-CJ, (^Sr^:^ 

T ^^^^7 OCDd^X 2 7^r^-v(Z)f^fi)0ci:{:) . :7*-5'^'8 2 
^^a^L/^cm2CDr3-t>^:^4 1 :^(*::^^^t-75^ ([1I^X2:& 40 

[0 0 5 0 ] l^4CDl:^^.T':7*^i5''8 17^5^:^ 

XHPiJ^c^«$n^<h. HI, SI2CDr3;^.^^3 1, 4 

1 ;^)^^tcc^^tba <^ m-^mn-^X 2 LIS 5 C04m^ 
tCM-So ^ 6Ccy^ i7'8 1 T^^^H 1 (0-:=^^^^^ 3 1 OCP -J 

^rht, icy y ^^S7 o:>mmi)''i^'^^mmS2-s 

2(C-g(T-2>fi^^T'}fA^n. $6Ccmi. H2(D:3 
^^^^31, 41 (i^^WlM ^ m^m^nX 2 :^\^^mh ^ 

^htixmQ(D\Kmic^^^ 

[ 0 0 5 1 ] coi^. mmpnm.d LV]m\Ki& so 
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#M) CDP:^fyl^|-^SA 1 , A 2 cL3^\ A ] = A 2 < 2 X ^ 
(Om{^.^C;h^i^^^L. A 1 = A 2 ^ 2 X 

m^tx\:t.vvjF<o^ ^ tm^ii^^^. 

[0 05 2 ] ( 1 ) A 1 = A 2 < 2 X d(Om%\iC;^^m 

1=3 

m9L\t. ^^md^d^O, 3mm. (L1-L3) = 
0. 6mmr^^<hT5<b, 3 ^C^TWW^:^^.r« £ 
1 = £2 = 0. A1=A2 = (L1-L3) = 0. 5m 
mr^^o ^Lr. |^4^ir:-r::''^^'8 2>&S^L3^cl:/C 
^-.t^^X't-^. H 1 CDriJ ^ ^ 3 1 O^J^^^f:?^. (ll^xX 1 
:^r^) ^C^tb-r^/cevt). £l = «5' = 0. 3 mm. Al = 
Ll-L3-^ = 0. 2mm<b3^cCD. c 2 ^e<J:CK A 2 

-e©^^cDtfc^.:?:)^mf#$n-s> ( £ 1 = 0. a 2 = 0. 5 

mm ) „ 

[0 0 5 3 ] ^Lr. Ill5^c^-ri:^^>rti. Hi, H2 
03^.^:7^31, 4 1 :?!)^ittc^^X 2:^1^ tC^ibM^ = 
0. 3 mm?ct:r^^Sjb$-t±6ti'5/cit>. £l=0. Al = 
0. 5mm. £2 = 0. 3mm. A2 = 0, Zmmttj: 

[ 0 0 5 4 ] IS 6 ic^^'t\Km.x\t. y'y 8 1 t^m i o 

r3^. ^:S? 3 UCP ^T^eSFe^^C. ^ 60CH 1 Op^^ ^ 
^3 1:BlCN'H2<D:3^.^^4 1 ;^5|1|^x 2 :;^rS]OC^ttfi 

(D^^-^co^m^tm-)^ m^sX2y5\^) t^cmm-^m?^2^ 

0. 2mm/cC:t^iijUfc<b|fCcH2Comrtrt2 2 f 

(^-A2) =0. immm^^mhi^^nu^Af^imtu 

^^\^-l5^cm^mO . 1 mm/cCt^tfCitCcfcO , MiB 
f^aft0^n:^j:lif^KiM (a-- A 2) = 0. Imm^ffi^ 

Cti)^X^^. 

[0 0 5 5 ] IS.^X2iPjjCDH2cr)P^^^ ^4 1 

x\%. mfi^mm-f5(oWT^^^x 2i)^x2 = o. i^^o 

ligr^^?§ £ 2 £ 2 = (L1-L3) =0. 5mmi>^j: 
[0 0 5 6 ] mt^\^Uy7 ^^-^l 0(DEBmt)i't. y 

-;i/6 1 ty aL)V-)V6 2 t<Dm^c^C. mn^y ^)^- 
)ve i^m^sXiyv\^(.cmf^'^icm<. 
^r^y 7 -(^^7 0 cDm^t'i. y'^ ^' 8 3 t>m 1 OP ^ 

3 1 ^r^mm(^(o^<^mmi3 5 ^^be^-t^c 
<h J: f9 3fe D ^ p ^ mtmimmm^ 6 5 ^^m^ 

L/, l!yiB:7 ^;U-;U6 1 ^Hj^X 1 :^f^CCiluiBm^m 
0. 1 mm/c(i'^Si$if^/cfi(>. r^^f^^' t ^ >^<7 0 «1E 
mm(07t<DitMlcm'^xi£mjji)Hrmurx< ts^. 
[0 0 5 7 ] cfcoT. :S$&a^^Ci'3:Ill6tC^TJ:9^C, H 

1 op^^ d7 ^7 3 1 oi^:)70Fmi^r&£ 1 1'i £ 1 = id — 

A 2 ) = 0 . 1mm tCl^^ $ ti . :^CDP#:rB^^?S A 1 u 
A 1 = ( L 1 - £ 1 ) =0. 4mmtCt^S^n^„ 



n 

[0 0 5 8 ] 7^cf4b\ ri^^^ ^mmmcio^lfh'r-^^.mt 
2 2 CC^-r-^m ^^^^^ ^ 3 \i6<i:l^m2(Oa^^^ ^ 
4 ICOX-foX^comUVX. Xi:^r^CCO. 4mm. X273 
[S]tcO. 1 mm<h>'^^o 

[0059] (2)A]=A2^2x d(Dm\^^C^^m 

m^\t. ^mm^d^O. 3mm. (L1-L3) = 
0. ^mmX'hhtr^t. m3^n^'rV]m^^3.X'{t. 
A 1 = A 2 = (L 1 -L3) = 0. 6mm. £l=£2 

0. 3mm. A 1 = L 1 -L3 - 6^= 0. 3mm. e2 
= 0. A2 = L1-L3 = 0. emmcbJ^jr^o 
StC^Tt^^^r-l'S. £l = 0. A1 = 0. 6mm. e2 
= 0. 3mm. A2 = 0. 3mmT^^0. I^^Pr? r 
7 0 (Om^m, ( ^— A 2 ) l'^. ( 6^— A 2 ) = 0 <h 
-So Jr-^r. ^er-t^c l =0. a l =0. 6mm. £ 
2 = 0. 6 mm. A 2 = 0 tU^. 

[ 0 0 6 0 ] :^cc:fo\ c(Dm^(D^-7.mt2 zircn-r^ 

ly^l^tcO. 6mm. X2:&r^tC0 iJ^cC-S^ 
[0 0 6 1 ] WJiCDJ: O^C. ±ig ( 1 ) CDi^^tCt'i. 
my r -(^'<7 OCOm^M — X 2) ^0. 1 mmi^h 

5„ L;0^4>^-:7.:2tx{*2 2^C>f^-r^^ 1 . ^ 2 CO ::3 ^ 
[0 06 2 ] ^ e>^c±iB ( 2 ) Oi^-^tCtJ . |^§P:7 t >( 

[0 0 6 3 ] ^tc\^'B^y T ^^^'7 0CD:g^Tt"iS^:^< T 

[0064] ^cCfc. ±i2llSS<Dff^,^,r'('i. 5fe^CF 07^^ 
ffla:):7*^^'8 2^S.^L/cf^^c, F 0 Sffl^c:?*-^ ^-8 1 

^t>'8 1^^gMU. -eOt^tCF 0 7ft^ffiCD>''^i^8 2^ 

^m.\^'fc^^^^iLt'mmcn%iy 7 a^^i 0 tcf^^-r-s 

[0 0 6 5 ] ^ /c*:^a^r l-i. m'^^y r A ^^7 0 i)^. * 
Rff>Wcff^ijSL:^c2:$:(7D3t:7TW^^N'<i:*9U 1 
:^CO^cy r A^^tUfc \ M 2 ^^^.^CD^ty r -Y^^^-^/^l^ 
X^^mLtctfK :^§tm\itcriCcm^ti^^h(DXVXrj:< . 

^ r * o r 4> iSffiT -5 c i piti^r ^ ^ „ 

[0 0 6 6] JiiBmiCDff^.^T't'J. ^->;.-$:f*2 2 ©cp 
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:^^c3^a2 2 c:0^f>J^5c^nr 0^-5)7^^. CCO^ti2 2 c 

^-^;:=;M2 3^T:)?7:?^^^x^c <b;^5r'^^/cit». ^- 

fj&^nxi.'^^i>(Di)m^c< . ^-y-:^it2 2\Hxmm 
2 2 Af)^hm^fcV(mxm^^ti^[^my 7 ^^<7 oco 

[0 06 7 ] 3^j::fo\ [*ggpy T 'r^^'7 0:^^r3T^SfcBe-t^ 

10 7 Oj^^^rinz-ciTt^^iRUT^p;^ h-^o:)i^^^fSM 

[0 0 6 8] 

[0 06 9] ^fcSuiSX h U>^:^j(g^D$-t±€>/c6?)^Crta5 

20 yr ^«D&:^^m^m< J^m^ ^i^^^-^^rj: < tj: ^fc 

[H2 ] IllcD^JS^Kgtc:7'^>7';i,5jgj^$nri:»?:cl^ 

[m3]m2<Di 1 i-i I ]mc:i6iir^^ummm. 
[Mb] m 4 (DmsiX'i^yj (d:::! ^ ^ (^cy'^y ^'^mmr 

me) y'z? ^■hH'^-}5<Dr2^. ^ ^ ^cp ^ ^ tiicA%m.^ 

[117] S^*CD:)t#5-^^gCD— i?rJ^7r:-r^Hll. 
[^^^COIrB^] 
2 1 

2 2 ^-7:$iit 
2 2 e mi 

2 2 f m2cD^|^?fl 

3 1 SI OP ^'^tJ?^ 
40 4 1 m2CDP^^^ ^ 

3 1a mi (Dmmm 

41a m2CD^$iJlf|5 
3 2.4 2 

6 1.62 y (fSJ#gr>W) 

6 5. 6 6 f^^.M 

7 0 rtSP:? T 
7 0a SMS 

7 0b ^rm^m 

8 1,82 ^ y 

50 6^ \^m>y T ^^'CD^ajM 



(10) 



#^ 2002-31 1293 



[^51 



SI 21 S2 





1 

" 1 ? ^ 














^ — f 




s 




22fl 






' i 

r 



X2 XI 



B6 




A1=L1-£L 

X2- -Xl 



F :$? — A (##) 2H036 Q^03 QA44 (^56 



